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SUMMARY

The aim of this study was to estimate the burden of infectious intestinal disease (IID) and cost of

illness at the community level from a societal aspect. A retrospective, age-stratified cross-sectional

telephone study was carried out in Malta in 2004–2005. The number of cases, resources used and

cost of resources were computed. The resources involved direct costs (health-care services, stool

culture tests, medicines and personal costs) and indirect costs (costs from lost employment by

cases and caregivers). This study estimated 0.421 (95% CI 0.092–0.771) separate episodes of IID

per person per year in Malta which corresponds to 164 471 (95% CI 35 941–301 205) episodes of

IID per year or 450 (95% CI 98–825) episodes of IID each day. The largest proportion of cost is

due to provision of health-care services with E10454 901 [Maltese liri (Lm) 4 558 970] per year ;

followed by E963 295 (Lm 2209 393) in lost productivity ; E1286 286 (Lm 561 078) in medicines ;

E152 335 (Lm 66452) in stool culture testing and E71487 (Lm 31183) in personal costs, giving a

total cost of illness of over E16 million (7 million Lm) per year. The burden and cost of IID are

high enough to justify efforts to control the illness. Such estimates are important to assess the

cost-effectiveness of proposed specific interventions.

INTRODUCTION

Infectious intestinal disease (IID) is an important

cause of morbidity and mortality throughout the

world. The burden of illness is highest in developing

countries with an estimated 6800 children dying on

average each day from diarrhoeal diseases worldwide

[1–3]. Deaths from IID in developed countries are less

common, but still significant with an estimated 6400

deaths per year in the United States [4] and a signifi-

cant morbidity. IID is usually self-limiting and does

not generally lead to high costs to the particular in-

dividual. However, due to the large number of per-

sons affected, the total costs at societal level can be

considerable [5–7]. A number of international studies

have been performed to estimate the health burden

and cost of illness using different approaches [5, 7–16].

In Malta, no estimates have been performed on the

costs of IID at community level. In 2003, the

Department of Health (Malta) embarked on a series

of studies on the surveillance of IID. One component

was a community-based population study. One of
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the objectives of this study was to estimate the burden

of IID in terms of magnitude and cost of illness at

the community level from a societal aspect. Such

estimates are important to be able to compare

with costs of possible different public health inter-

ventions and to assess the potential cost-effectiveness

of specific interventions which would guide policy-

making.

MATERIALS AND METHODS

To determine the burden and cost-of-illness due to

IID, the number of cases, the number of resource

units used and the cost per resource unit were ob-

tained from the community population study. This

was a retrospective cross-sectional study of a random

sample of persons from among the Maltese popu-

lation. A telephone interview was conducted between

April 2004 and December 2005 and collected infor-

mation on self-reported symptoms of IID at com-

munity level. Individuals who reported at least three

episodes of diarrhoea (defined as loose stool) within

24 h or vomiting at least three times in 24 h, or suf-

fered diarrhoea or vomiting with two or more ad-

ditional symptoms in 24 h over the previous 28 days

were defined as cases. Details on methodology are

described in detail elsewhere [17–19].

Estimated number of cases

The period prevalence was obtained by dividing the

number of cases by the total number of respondents.

This was weighted to the age and gender structure

of the Maltese population, and was applied to the

population to obtain the expected number of cases per

day and year in Malta. The number of IID episodes

per person per year was obtained using the Poisson

distribution to account for those cases that had more

than one episode during the previous 28 days [18].

Estimated resources used

Cases were asked questions regarding health-care use,

use of medications, stool culture tests, personal costs,

and loss of school or productivity. Since the use of

resources generally depends on the illness severity

[16], the self-perceived severity of illness, was thus

categorized:

Mild cases. Cases with symptoms who felt slightly

unwell but able to do all normal activities.

Moderate cases. Cases with symptoms who felt

quite unwell but were still able to do most activities

as well as those having to stay at home but who

were able to get out of bed for limited activities.

Severe cases. Cases who had suffered the symp-

toms, who were confined to their home and being

unable to do any of the usual activities as well as

those who required hospitalization as a result of the

illness.

Estimated costs of resources

The costs of resources comprised both direct and in-

direct costs. Costs were in Maltese lira (Lm) which is

equivalent to E2.29. Direct costs included health-care

provider (HCP) visits, hospitalization, stool culture

testing, medications used directly for their illness and

direct personal costs. Cases were asked for specific

costs including telephone calls, special foods and

drink, leisure items, new clothing, new bedding and

cleaning materials. Indirect costs included missed

work by the case or by other persons who cared for

the case.

The average cost of health-care services and hospi-

talization costs were obtained from the fees legislation

which was issued in 2004 [20]. The prices of medicines

were obtained from the average selling prices ob-

tained from a convenience sample of ten local phar-

macies (of 207). The cost of analysis of a stool sample

was estimated from the average total cost that private

laboratories charge for testing in such cases, that

is for bacteria (Salmonella, Campylobacter, E. coli,

Shigella), rotavirus and protozoa.

To calculate accurately the indirect cost of IID due

to lost productivity, the occupation of the case and of

the person who missed work to care for a case was

required. Since this information was not available

for all the cases, the education level was used to cal-

culate the salary under the assumption that cases

work within their educational level. The education

level was regrouped into six categories and the

equivalent salary was obtained from information

collected from the 2002 Health Interview Survey [21].

It was assumed there are 261 working days per year

in calculating the salary per work day lost (public

holidays were not taken in account since these vary

from year to year). The mean days off work was cal-

culated for all persons who were in employment at the

time. For school days lost this was calculated for

those who were attending school at the time of the

interview.
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The total costs were calculated from the above and

reported per case of IID, overall per day and overall

per year. Costing for IID was also calculated accord-

ing to the grading of severity. Testing between two

proportions was carried out using x2 or Fisher’s exact

tests. Kaplan–Meier life tables were used for the cal-

culation of the duration of illness since some of the

cases were still symptomatic at the time of illness

hence the exact duration of illness could not be cal-

culated for all cases.

RESULTS

Rate of IID

The average monthly prevalence of 3.18% (95% CI

0.7–5.74) is the proportion of persons in the popu-

lation who, at any point in time in the year, could

report having had at least one episode of IID in the

previous 28 days. Using Poisson distribution, a mean

rate of 0.421 (95% CI 0.092–0.771) separate episodes

of IID per person per year was estimated. When this

figure is extrapolated to the general population, it

corresponds to 164 471 (95% CI 35 941–301 205) epi-

sodes of IID per year in the Maltese Islands or an

equivalent of 450 (95% CI 98–825) episodes of IID

each day.

Severity of illness

Of the cases (n=99), 15% reported feeling a little

out of the ordinary, 23% reported feeling slightly

unwell but were able to do most activities (moderate

IID), 20% reported feeling quite unwell but able

to do all activities, 20% reported having to stay

at home but were able to get out of bed for limited

activities, 15% were confined at home and unable

to do any usual activities whilst 4.8% required hos-

pitalization.

The mean duration for which cases were unable to

perform usual activities due to IID was 2.19 days

(95% CI 1.94–2.45) with a mode of 2 days. The mean

duration of time unable to engage in leisure activities

was 2.36 days (95% CI 2.43–2.65) with a mode of

2 days.

The severity of illness was mild in 54.5% (n=54) of

cases, moderate in 22.2% (n=22) of cases and severe

in 23.3% (n=23) of cases. The majority of severe

cases occurred in the 2–4 years age group whilst the

mildest cases occurred in the 31–44 years age group

(Fig. 1). Mild and severe cases were commoner among

females whilst moderate severity illness was com-

moner in males.

Days taken off work and school

Of all the persons affected, 14% (n=14) missed paid

employment due to the illness. The number of days off

work ranged from 0 to 7 days. For those who had to

take time off, the mean time was 1.86 days (95% CI

1.79–1.92) while the median and mode was 2 days. A

number of cases did not require any time off work.

This represents an average of 0.26 days of work lost

per person suffering from IID.

The number of days lost varied with the severity

of illness with 11.7% (n=11) of severe cases

requiring an average of 5 days off work and none for

mild cases.

For 4.4% (n=4) of cases, other persons took time

off work to care for the case. The number of days

required ranged from 1 to 5 days with a mean dur-

ation of 0.11 days (95% CI 0.22–0.002), which is

equivalent to 0.0048 days of work lost per person

suffering from IID. The days required off work varied

with the severity of illness of the case. The median

days off work was 3 days for both mild cases and

severe cases and 1 day for moderate cases. The total

number of days lost off work by the case was 0.26 and

by the caregiver was 0.0048 which was equivalent to

0.2648 days lost per person with IID. When extrapo-

lated to the population this is equivalent to 43 552

days lost each year in Malta due to IID. The lost
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Fig. 1. Category of severity of infectious intestinal disease
(IID) illness per age group (n=99). &, Mild ; %, moderate ;

, severe.
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productivity for the case was Lm 5.41 per day, and the

lost productivity for the caregivers was Lm 8.02 per

day for a total of Lm 13.43 per day per case of IID.

This translates into a total of Lm 6044 of lost pro-

ductivity due to IID per day in Malta or Lm 2209 390

per year.

For 16% (n=16) of cases, school was missed be-

cause of the illness. The number of days missed

ranged in duration from 0 to 6 days with a mean of

0.49 days (95% CI 0.37–1.45). This is equivalent to

0.0784 days of school lost per person with IID. The

days missed varied according to the severity of illness

with 12.5% of mild cases, 45.8% of moderate cases

and 29.2% of severe cases of cases aged 3–16 years

missing school.

Another 4.6% persons missed school because of

another person with IID, for example siblings. The

duration ranged from 1 to 5 days with a mean dur-

ation of 3.04 days (95% CI 1.39–4.64) and median

and mode of 2 days. This is equivalent to 0.1398 days

of school lost per person with IID, giving a total of

0.218 days of school lost per person with IID.

Health-care seeking behaviour

Of the cases, 55.5% (95% CI 46.68–64.32, n=55)

sought the advice of a HCP by phone or by visiting

general practitioner (GP). Of those who did not seek

help, the majority (48%), did not do so because they

felt it would be inadequate and that it would not make

a difference to the outcome of their illness. The dur-

ation of illness influenced the health-seeking behav-

iour. The mean duration of illness in cases that sought

help from a HCP was 7.61 days (95% CI 3.91–11.32)

whilst in those who did not, it was less, 4.82 days

(95% CI 2.99–6.65). The majority of those who con-

tacted a HCP, consulted a doctor (95.6%, n=53)

while 4.6% (n=2) consulted a pharmacist.

Almost half of the cases (48.4%, 95% CI

39.58–57.22, n=26) visited a HCP for their illness. Of

these, 38.6% visited a GP, 14.2% visited the casualty

department, 1.3% visited a health centre (public GP)

and 3.5% visited another HCP.

A total of 89 visits to health professionals were

recorded with a mean of 0.73 visits per case (95% CI

0.51–0.95). Of those attending the HCP, 61% were

accompanied by someone, who in 4.4% of cases,

had to make arrangements to accompany that person.

For 23.9% of cases, a HCP visited the case at

home. The commonest factor influencing the decision

of the patient to visit the HCP was because they

were suffering from diarrhoea. Age was significantly

associated with health-care-seeking behaviour (P=
0.011). Parents of children aged 0–4 years and those

aged 12–18 years were found to consult more fre-

quently than other age groups.

Of the cases identified, 6.35% (95% CI x2.10

to 14.80, n=3) required admission to hospital. The

number of days of hospitalization ranged from

1 day to 35 days with a mean duration of 6.6 days

(95% CI x0.69 to 13.89). Of cases who were admit-

ted, 74.7% required a person to accompany the case,

usually the mother for children. The maximum dur-

ation another person stayed with the case in hospital

was of 5 days.

No complications were reported from any of the

cases at the time of interview. However, no long-term

follow up was performed. The costs incurred from

health-care visits are listed in Table 1.

Stool sample requests and submission

Of the cases who visited a HCP for IID, 11.2% (95%

CI 1.79–20.61, n=6) were asked to submit a stool

sample for analysis. This represents 5.4% of all the

estimated cases suffering from IID. Of those who were

Table 1. Costs in Maltese liri (Lm) of consultation for IID with a health-care professional

Health-care provider
visited

Average cost
per visit (Lm)

Cost per
IID case (Lm)

Total cost for
cases per day
(Lm) (r450)

Total cost for cases
per year (Lm)
(r164 471)

Accident & Emergency
department

20 1.82 818 299 038

Doctor’s surgery 3 0.85 381 139 551

Health centre 10 0.20 90 33 226
Hospital admission 110 per day 26.67 11 999 4 385 893

Total 29.54 13 290 4 558 970
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asked for a sample, 14.5% were asked by the ward

doctor or nurse, 73.9% by the hospital emergency

doctor or nurse and 11.7% by a GP. The accuracy of

these estimates is limited since they are based on a

small number of patients since numerically of 99

cases, only two actually submitted a stool sample.

In practice it has been shown that very few doctors

actually ask patients to submit stools for analysis.

The total costs incurred in sampling and analysis was

Lm 40.

From the analysis of health-care-seeking behaviour

and stool sample submission, the values can be ex-

trapolated in that for every stool specimen submitted,

there are 27 persons consulting a HCP and 50 persons

suffering from IID in the community (Fig. 2).

Extrapolating these estimates to the general popu-

lation, it was calculated that there are 450 new epi-

sodes of IID each day in the community, of which 247

would consult a HCP and nine would submit stools

for analysis (Fig. 3).

Medication

Of the cases with IID, 60.2% (51.58–68.82, n=60)

reported taking some form of medication as a form of

treatment for IID. The commonest medicinal taken

was oral rehydration therapy (34.2%, 95% CI

25.77–42.63) which is usually purchased as an over-

the-counter medicine from pharmacies. Alternative

medications or remedies taken include chamomile tea,

green tea, herbal tea, orange blossom water or tea

with lemon. A higher proportion of females (63.9%)

reported taking medicines than males in all age

groups.

Using Kaplan–Meier life tables, cases who took

medication were ill for an average of 7.03 days (95%

CI 3.87–10.19) whilst those who did not take medi-

cations were ill for an average of 4.98 days (95% CI

2.73–7.22).

When testing by univariate and multivariate

analysis for statistical significance, age, gender and

duration of illness were not found to be significantly

associated with medicinal use, both independently

and when adjusted. The costs incurred in the required

use of medicines are listed in Table 2.

Other costs

Costs of different items including special foods and

drink, leisure items, new clothing, new bedding, pre-

paid school, prepaid leisure activities, other costs and

costs related to phone calls amounted to Lm 0.189 per

case which is equivalent to Lm 85.32 per day or Lm

31183 overall in the community per year.

Total costs of IID

Direct costs included health-care professional visits

and house calls, use of medicinals, costs of laboratory

1
submit
stools 

27 persons
consult
HCP

50 persons with
IID in community

Fig. 2. Estimated number of persons with infectious intesti-

nal disease (IID) in the community, consulting a health-care
provider (HCP) and submitting stools for analysis.

9
submit
stools

247 persons
consult
HCP

450 persons with
IID in community

Fig. 3. Extrapolated number of persons with infectious in-

testinal disease (IID) in Malta each day, showing the num-
ber who visit a health care provider (HCP) and submit a
stool sample.
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testing of stools and direct personal costs. Indirect

costs were the costs involved in missed employment to

the case and to caregivers. The total of indirect and

direct costs per case are shown in Table 3.

The total direct and indirect costs incurred from

IID per case of IID per day amounted to Lm 46.97,

which is equivalent to a total cost of LM 21138 per

day or Lm 7420 708 per year for the whole popu-

lation.

Costs of IID according to severity

Since the resource units used differed according to the

severity of illness, the resource units used by each case

were classified according to the degree of severity.

Table 4 lists the costs of resource unit used for the

three categories of severity of illness. This is equiv-

alent to Lm 6.05 per mild case, Lm 20.48 per moderate

case and Lm 168.38 for a severe case.

DISCUSSION

The traditional estimate of disease burden is based on

the national surveillance system, which is reliant on

notifications by doctors at GP and hospital level, and

by laboratories. This reporting system does not cover

those cases in the community who do not seek health-

care services so that this study was the first step in

estimating the true burden of this condition nation-

wide at community level. A cross-sectional method-

ology was chosen for the study in Malta since it is

feasible, less costly and less time consuming [17].

The high rate of IID reflects the significant burden

of illness at community level. The rate was similar to

that estimated for Ireland (4.5%, 95% CI 3.7–5.3), in

2000–2001 [22–24]. IID is usually self-limiting with

the majority of cases being of mild and moderate

severity so that the majority of the burden is experi-

enced in the community. However, there were some

severe cases of illness, often requiring admission to

hospital for treatment. Age was related to the degree

of severity of illness with children being more likely to

have severe illness. This has been seen in other studies

and is thought to relate to an under-developed im-

mune system [25, 26].

The number of days taken off from work by cases

and by other members of the family to take care of

cases was considerable and was related to the severity

of illness. The low rate (0.26 days) of missed work per

Table 2. Costs in Maltese liri (Lm) incurred from use of medicines

Medication

Cost per
IID case
(Lm)

Total cost for
cases per day (Lm)
(r450)

Total cost for cases
per year (Lm)
(r164 471)

Analgesic 0.255 114.55 41 865
Anti-diarrhoeals 0.645 290.18 106 058
Antihistamines 0.032 14.41 5266

Anti-nauseants 0.429 193.09 70 573
Oral rehydration 1.324 595.64 217 699
Medicines to stop cramps 0.164 73.64 26 913
Antibiotics 0.564 253.64 92 701

Total 3.413 1535.15 561 078

Table 3. Total costs in Maltese liri (Lm) per case

Resource
Cost per
IID case

Total cost per
day in Malta

Total cost per
year in Malta

% cost
of total

Lost productivity 13.43 6044.99 2 209 393 29.75

Health-care seeking 29.54 13290.9 4 558 970 61.38
Medicinal use 3.413 1535.15 561 078 7.55
Stool culture analysis 0.404 181.82 66 452 0.89
Personal costs 0.189 85.32 31 183 0.42

Total costs 46.976 21138.18 7 427 078
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case of IID in Malta was significantly lower than

that found in other international studies. The UK

study estimated 3 days for those consulting a GP and

2 days for those who did not [5]. Rates fluctuated

in different countries with 4.2 days reported in

New Zealand [10, 27] ; 1.3 days in Australia [8] and 1.8

days in Canada [16]. The lower number of days of

work lost in Malta may be related to the very close

family networks resulting in fewer people needing

to take time off from work to care for other people

in the family. An area of concern is that if sympto-

matic cases are returning to work in the early phase

of illness, this may lead to transmission of illness

to other work partners, especially for viral illness

where person-to-person transmission usually pre-

dominates. The costs of time lost were calculated

according to the education level. This assumption

may not be correct in all cases since people may work

in different jobs than expected by their educational

level. This type of error can be reduced by asking

for the actual work done and the income for the

caregivers and the case, although this may be a sensi-

tive question and responses may not be reliable

especially for self-employed persons and those in part-

time employment.

Time lost from education was seen to be consider-

able among those affected and may have had con-

siderable impact especially if it occurred at a crucial

time in the year, for example during examination

days. However no value has been placed upon this

subjective element here.

GPs are an important contact point for cases

of IID. Although there is a well-established public GP

service in Malta many patients would prefer to con-

sult their own family doctor. This Maltese study

has revealed a higher rate of consultation with GPs

than studies in other countries [5, 14]. This is very

important for surveillance initiatives since it is clear

that almost half of the cases of IID were visiting a

GP. Hence GPs can be a target point for surveillance

and for encouraging submission of stool samples

for analysis. The study in Ireland, with similar rates

of IID as in Malta, showed a lower consultation

rate of 29.2% [23]. Different health-care systems,

accessibility and nationwide health consciousness

may affect the consultation rates. Although admission

to hospital occurred in a low percentage of cases,

the costs of this are very high. Stool sample requests

are quite low in Malta when compared to 6.9% in

Ireland [23] ; 27% in the United Kingdom [28] and

34% in Norway [29]. Similarly, submission rates

of samples may be low, hence the high rate of

unspecified foodborne illness reported in national

statistics via the routine surveillance system may be

expected. The findings of this study will help in the

interpretation of national surveillance data especially

Table 4. Cost in Maltese liri (Lm) of resources used according to severity of illness of IID in Malta

Resource used Mild Moderate Severe

Visit to HCP Emergency 60.00 20.00 100.00
Doctor 39.00 27.00 18.00

Health centre 20.00 0.00 0.00
Hospital 0.00 0.00 2640.00

Personal costs Other costs 0.98 8.00 9.80

Medicinal use Painkiller 6.00 7.20 12.00
Anti-diarrhoeal 33.60 13.44 16.80

Antihistamine 3.17 0.00 0.00
Anti-nauseants 9.44 14.16 18.88
Anti-cramps 4.05 8.10 4.05
Oral rehydration therapy 57.12 33.60 40.32

Antibiotics 6.20 12.40 37.20

Stool investigation Stool culture 20.00 0.00 20.00

Productivity lost Work lost – self 41.41 280.76 213.69
Work lost – person
accompanying hospitalization

0.00 0.00 624.82

Work lost – carer 26.03 26.03 117.16

Total 327.00 450.69 3872.72

HCP, Health-care provider.
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given consultation rates and stool submission rates

for IID.

The use of medicines for the treatment of IID also

contributed to a significant cost to the community

which is related to the duration and severity of illness.

In severe cases, the cost was very high due mainly to

hospitalization costs. Cases of IID, use up resources

that could be used for other illnesses or other patients.

Thus, these costs can reflect the opportunity costs

given scarce hospital resources.

This study has shown that IID represents a sub-

stantial disease burden in the community with sig-

nificant costs, of which the health-seeking costs were

by far the largest component followed by lost pro-

ductivity. The cost values reported in this study were

substantial, yet they are likely to be an underestimate

of the true cost. Some components were not included

in the analysis due a to lack of information, e.g. lost

leisure time, lost quality of life, lost work which is

usually unpaid, psychological factors, lost schooling,

chronic sequelae, public health surveillance and in-

vestigation and loss to industry. This study did not

include the more than one million tourists who visit

Malta every year especially in summer so the burden

of illness and hence cost to the health service de-

scribed here is not complete.

It is clear from the findings of this study that in-

terventions to reduce the prevalence of community

IID should consider sources of sporadic cases in ad-

dition to sources of outbreaks since they add con-

siderably to the burden and costs. These significant

additional costs justify efforts to take the necessary

measures to control this disease.
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